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(54) CERAMIC AND ITS PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent of the 
penetration of water with time due to hydration swelling 
or the problems of damage from coldness injury or 
contamination by forming the center part of the base of a 
ceramic from a water absorptive ceramic base and 
decreasing the water absorption of a part of the surface 
of the base, where a glazed layer is not formed, than that 
of the center part. 

SOLUTION: The glazed layer 2 is formed on the 
necessary part of the base 1 of the ceramic, the center 
part 3 of the base 1 is formed from the ceramic base 
having water absorptivity and the surface part 4 is 
formed from the ceramic base having smaller water 
absorptivity than that of the center part 3. That is, the 

composition of the center part 3 is controlled to 45-70 wt.% Si02, 25-50 wt.% AI203. <2 wt.% 
total of an alkali metal oxide and <6 wt.% total of an alkali metal oxide and an alkaline earth 
metal oxide. The composition of the surface part 4 is controlled to 45-70 wt.% Si02, 25-50 
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wt.% AI203. >5 wt.% total of the alkali metal oxide and ^6 wt.% total of the alkali metal oxide 
and the alkaline earth metal oxide. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[ciaim^nit is the pottery characterized by being the pottery which consists of a cover coat layer formed 
in a base and the required portion on it, for the center section of the aforementioned base consistmg of 
an earthenware simple ground with absorptivity, and absorptivity being smaller than the center section 
of the aforementioned base in the portion in which the cover coat layer is not formed at least among the 
surface sections of the aforementioned base. , . 

rClaim 2] It is the pottery characterized by an ink penetrance being 3nim or less in the portion in which 
it is the pottery which consists of a cover coat layer formed in a base and the required portion on it, and 
the center section of the aforementioned base has an ink penetrance larger than 3mm, and the cover coat 
layer is not formed at least among the surface sections of the aforementioned base. 
[Claim 31 The composition of the principal component of the center section of the aforementioned base 
is 245 - 70 % of the weight of SiO(s), and 203:25 - 50 % of the weight of aluminum, as other 
composition components At least one sort of alkali-metal oxides chosen from the group which consists 
of Na20 K20 and Li20, and/or CaO, At least one sort of alkaline-earth-metal oxides chosen from the 
group which consists of MgO, BaO, and BeO are included. The total amount of at least one sort of 
alkali-metal oxides chosen from the group which consists of Na20, K20, and Li20 is 2 or less % of the 
weight And at least one sort of alkali-metal oxides chosen from the group which consists of Na20, 
K20 and Li20 and CaO, The total amount of at least one sort of alkaline-earth-metal oxides chosen 
from'the group which consists of MgO, BaO, and BeO is 6 or less % of the weight, the surface section 
of the aforementioned base Composition of the principal component is 2:45 - 70 % of the weight ot biO 
(s) and 203 -25 - 50 % of the weight of aluminum, as other composition components At least one sort ot 
alkali-metal oxides chosen from the group which consists of Na20, K20, and Li20, and/or CaO. At 
least one sort of alkaline-earth-metal oxides chosen from the group which consists of MgO, BaO, and 
BeO are included. The total amount of at least one sort of alkali-metal oxides chosen from the group 
which consists of Na20, K20, and Li20 is 5 % of the weight or more. And at least one sort of alkah- 
metal oxides chosen from the group which consists of Na20, K20, and Li20 and CaO, Pottery 
according to claim 1 or 2 characterized by there being more total amounts of at least one sort of alkaline- 
earth-metal oxides chosen from the group which consists of MgO, BaO, and BeO than 6 % of the 

fSm 4] Pottery according to claim 3 further characterized by at least one sort of minerals chosen from 
the group which consists of a quartz, a cristobalite, a muUite, and corundum containing as a crystal at the 
center section of the aforementioned base. ^xt nr^ 

[Claim 51 Pottery according to claim 3 or 4 characterized by there being more weight /o of Na20 than 
weight % of K20 in the content of an alkali-metal oxide among the components which constitute the 
center section ofthe aforementioned base. , • 

[Claim 6] Pottery according to claim 3 to 5 characterized by a Na20 content being 1 % ofthe weight or 
more among the components which constitute the center section ofthe aforementioned base. 
[Claim 7] A phi 14x1 30mm test piece is produced using the same base and same cover coat as the 
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r nnttPrv The flexural strength computed when a three-point bending test is carried out 

^n rttr^^^^^^ speeS 2.5 mm/min by the autograph using the testpiece xs 

Z o?more Nffas The same base and same cover coat as the aforementioned pottery are used^ Aiid 
widi of facVof 25mm, thickness of 5mm, Produce a test piece with a length of 230mm and the test 
Tece is suppo^^^^^^^ span 200m points. Pottery according to claim 3 to 6 which carnes out a 

femperaS^^^^^^^^ 1000 de^ees C in 4 hours, carries out a temperature up to 1 200 more degrees C m 2 
S ^ ts characterized by the amount of deflections of the test piece when cooling naturally to a 
room temperature being 5mm or less after holding at 1200 degrees C for 1 hour 
Sm^Pot^ according to claim 7 characterized by the line coefficient of ^^^^l ^fP^f'°" 
iSdinal Son of thf test piece when producing a test piece being less than [ 90xl0-7/degree C ] 
using the same base and same cover coat as the aforementioned pottery. ^ , o«h . t^i^t 

raain 9] The aforementioned pottery is SANA of a lavatory, a unnal, a closet, a baby bus, and a toUet 
bowl a wasl^and basin, and pottery according to claim 1 to 8 characterized by bemg either of the toilet 

Sta ^] The manufacture method of pottery according to claim 1 to 9 characterized by providing the 
following The base manufacture process which produces a base raw material by perfomur^g grain 
^ZTof^cc^^c industry raw material which makes a principal coniponent Si02 and alummum 
203. They Se alkaline earth metal, such as alkali metal, such as water, and Na, K, Li, and calcium. Mg, 
Ba or boron to the aforementioned base raw matenal. , • ju 

fckto inThe manufacture method of the pottery according to claim 10 characterized by Perfojnmg 
procJ^sing which speeds up the moisttire vapor rate fi-om the aforementtoned predetermined surface 
Lction in the aforementioned dryness process in order to move many alkali metal or alkaline earth metal 

Lfor^entioned pottery being a closet and the aforementioned predetermined surface section being the 

^orementioned pottery being a lavatory and the aforementioned predetermined surface section being the 

fcialm Hl^'^hfarrementioned processing is the manufacttire method of the pottery according to claim 

1 to^3 characterized by being Sie processing which passes warm air or co^d blast m order to move 
ma^ alkali r^etal or alkaline earth metal by the front face to the field to which you wan to move aUcali 
mS or alkaTine earth metal. [Claim 1 5] The aforementioned processing is the manufacture method of 
Se pottery a^^^^^^^ to claim 1 1 to 13 characterized by being the processing which irradiates the heat 
soS rfadfant heat like an infrared lamp in order to move many alkali metal oraUcaline earth 
metal by the front face to the field to which you want to move alkah metal or alkaline earth metal. 
Sim leVThe aforementioned processing is the manufacture method of the pottery according to claim 
1 tTl3 chiacterized by being the processing which adds microwave heating and promotes dryness m 
iJder to moTrny alkali metal or alkaline elrth metal by the front face to the field to which you want 
to move alkali metal or alkaline earth metal, ^ , . , r . +u^^ 

Cto 17] ^he compound with the aforementioned dissolved water in fiiel is the manufacttire me Jod of 
£ pSteo! according to claim 10 to 16 characterized by being a carbonate, acetate, a sulfate, or a citrate. 

rClaim 18] The manufacture method of pottery according to claim 1 to 9 characterized by providing the 
following. The base manufacture process which produces a base raw matenal ff^I^^/^^^^^ 
refining of the ceramic industry raw material which makes a pnncipal component Si02 and aluminum 
203 ThS are alkaline earth metal, such as alkaU metal, such as Na, K and Li, and calcium, Mg, Ba or 
boron to L forming base front face aforementioned after performing the process which forms a forrning 
base by fabricating using the aforementioned base raw material, and the process dned if needed one by 

[Ckim 19] The manufacture method of the pottery according to claim 18 characterized by the method of 
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application in the aforementioned application process being a spraying method using the ultrasonic 

Tciaim 20] It is the manufacture method of the pottery according to claim 19 characterized by for Oie 
LfoZentioned pottery being a closet and the aforementioned predetermmed surface section bemg the 

m^^2l]\tSZ manufacture method of the pottery according to claim 19 characterized by for the 
Lfor^entioned pottery being a lavatory and the aforementioned predetermmed surface section bemg the 

ia^'2tmfarrementioned base raw material as an indispensable component of main minerals A 
kaSe dickfte, A halloysite, a sericite. and the argillaceous mineral and quartz that consist of at least 
one sort chosen from the pyrophyllite are included. At least one sort of minerals chosen from a mul rte 
S^dum a^d the diaspore if needed as an arbitrary component are included. The manufacture method 
S^^teraccording to claim 10 to 21 characterized by including ^^kahne-earth-metal co^^^^^^^ 
minerals, such as alkali-metal content minerals, dolomites, etc., such as a feldspar, if needed as other 

The aforementioned base raw material is the manufacture method of the pottery according to 
clafm 10 to 22 characterized by the mean particle diameter measured with a laser diffraction formula 
oarticle-size-analysis vessel being 1-20 micrometers. ^ ■ au 

[aaSn 24] The manufacture method of the pottery according to claim 10 to 23 characterized by the 
forming method in the aforementioned forming cycle bemg slurry casting. 

Sm 251 The burning temperature in the aforementioned baking process is the manufacture method of 
the pottery according to claim 10 to 24 characterized by being 1100-1300 degrees C- 
Sm 26] The manufacture method of the pottery according to claim 10 to 25 characterized by Ae 
Lo^t of contraction of a longitudinal direction being 7% or less at least m the aforementioned baking 

FaaSf27] The manufacture method of the pottery according to claim 10 to 26 which the ^ount of 
defleSioni when producing a test-piece Plastic soUd with width of face 30, a thickness 15 ], and a 
fength of 260mm in the aforementioned forming cycle, and calcinating on the same baking conditions^^ 
polery in support of this test-piece Plastic solid by span 200mm converts m the baking object thickness 

of 10mm fairly, and is characterized by being 20mm or less. j *• « » .Air.n 

Ici^lS] Pottery characterized by the ability to create by the manufacture method of pottery according 

[€^^29? The aforementioned pottery is SANA of a lavatory, a urinal, a closet, a baby bus and a toilet 
bowl, a washhand basin, and pottery according to claim 28 characterized by being either of the toilet 
bowl tanks. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[TheVechnical field to which invention belongs] this invention relates to the pottery represented by a 
sanitary ware, a tile, tableware, etc. and its manufacture method. 

[Description of the Prior Art] The base has exposed the pottery product, without forming the cover coat 
layer only in the required portion of the pottery simple ground, for example, generally, formmg a cover 
coat layer by the legs of the shape of a tile rear face and a circle of tableware, such as the floor 
installation section of a toilet bowl. ^ . r a r* 

[0003] Therefore, since earthenware generally has water absorption when a base is formed quahtatively 
of earthenware, water may permeate a base through the above-mentioned base outcrop, and problems, 
such as a frost damage in delayed crazing and the cold district by the moisture expansion, may anse 
Then conventionally, by making it ******-ize, made the glass phase generate, and the glass phase tilled 
the crevice between the particles in a base, the whole base was made to turn precisely, and the device 
which abolishes absorptivity has been made. 

fproblem(s) to be Solved by the Invention] However, passing through such a sintering process made big 
buming shrinkage and deformation of a base produce, and it had become the cause of worsenmg the 
precision of a product size. Namely, although the so-called rate credit of deducing the raw size 
configuration where the deformation accompanying the amount of buming shrinkage or contraction was 
taken into consideration was performed in order to obtain the product size made into an aim, since 
buming shrinkage was large, the variation by the firing environments etc. was also large and needed the 
correction by grinding etc. depending on the case, this invention is for it to be made in view of the 
above-mentioned situation, and for a problem not produce the purpose in sanitation sides, such as 
delayed crazing by the moisture expansion, a frost damage, and contamination, not make correction at 
the time of manufacture, but suppose that offer of pottery with a good precision of a product size is 
possible also for **. 

[MeSs for Solving the Problem] It is the pottery which consists of a cover coat layer formed in a base 
and the required portion on it that the above-mentioned technical problem should be solved in this 
invention the center section of the aforementioned base consists of an earthenware simple ground with 
absorptivity and the pottery characterized by for absorptivity to be smaller than the center section of the 
aforementioned base is offered in the portion in which the cover coat layer is not formed at least among 
the surface sections of the aforementioned base. In the portion in which the contraction and deformation 
at the time of baking can be suppressed as much as possible, and it can produce, and the cover coat layer 
is not formed at least among the surface sections of a base by doing so since the center section of the 
base is an earthenware simple ground with absorptivity, since absorptivity is smaller than the center 
section of the aforementioned base, the water absorption in a base outcrop is suppressed and it is hard to 
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produce problems, such as a frost damage in delayed crazing and the cold district by the moisture 

expansion. a * • 

[0006] The center section of the aforementioned base has an ink penetrance larger than 3mm, and it is 
made be the pottery which consists of a cover coat layer formed in a base and the required portion on it, 
and for an ink penetrance to be 3mm or less in the desirable mode of this invention, in the portion in 
which the cover coat layer is not formed at least among the surface sections of the aforementioned base. 
By doing so, since the center section of the base is the earthenware simple ground where an ink 
penetrance has absorptivity by 3mm or more and porosity In the portion in which the contraction and 
deformation al the time of baking can be suppressed as much as possible, and it can produce, and the 
cover coat layer is not formed at least among the surface sections of a base Since an ink penetrance is 
3mm or less, the water absorption from a base outcrop is suppressed and it is hard to produce problems, 
such as a frost damage in delayed crazing and the cold district by the moisture expansion. 
[0007] In the desirable mode of this invention the center section of the aforementioned base 
Composition of the principal component is 245 - 70 % of the weight of SiO(s), and 203:25 - 50 % of the 
weight of aluminum, as other composition components At least one sort of alkaU-metal oxides chosen 
from the group which consists of Na20, K20, and Li20, and/or CaO, At least one sort of alkaline-earth- 
metal oxides chosen from the group which consists of MgO, BaO, and BeO are included. The total 
amount of at least one sort of alkali-metal oxides chosen from the group which consists of Na20, K20, 
and Li20 is 2 or less % of the weight. And at least one sort of alkali-metal oxides chosen from the group 
which consists of Na20, K20, and Li20 and CaO, The total amount of at least one sort of alkaline- 
earth-metal oxides chosen from the group which consists of MgO, BaO, and BeO is 6 or less % of the 
weight, the surface section of the aforementioned base Composition of the principal component is 2:45 - 
70 % of the weight of SiO(s), and 203:25 - 50 % of the weight of aluminum, as other composition 
components At least one sort of alkaU-metal oxides chosen from the group which consists of Na20, 
K20, and Li20, and/or CaO, At least one sort of alkaline-earth-metal oxides chosen from the group 
which consists of MgO, BaO, and BeO are included. The total amount of at least one sort of alkaU-metal 
oxides chosen from the group which consists of Na20, K20, and Li20 is 5 % of the weight or more. 
And it is made for there to be more total amoimts of at least one sort of alkaline-earth-metal oxides 
chosen from the group which serves as at least one sort of alkali-metal oxides chosen from the group 
which consists of Na20, K20, and Li20 from CaO, MgO, BaO, and BeO than 6 % of the weight. The 
total amount of at least one sort of alkaU-metal oxides chosen from the group which consists of Na20, 
K20, and Li20 about composition of a center section is 2 or less % of the weight. And at least one sort 
of alkah-metal oxides chosen from the group which consists of Na20, K20, and Li20 and CaO, By 
things, generation of a glass phase is suppressed and the deformation accompanying burning shrinkage 
or it becomes [ the total amount of at least one sort of alkaline-earth-metal oxides chosen from the group 
which consists of MgO, BaO, and BeO ] making it be 6 or less % of the weight small. And the total 
amount of at least one sort of alkali-metal oxides chosen from the group which consists of Na20, K20, 
and Li20 about composition of the surface section is 5 % of the weight or more. And at least one sort of 
alkali-metal oxides chosen from the group which consists of Na20, K20, and Li20 and CaO, By 
making it there be more total amounts of at least one sort of alkaline-earth-metal oxides chosen from the 
group which consists of MgO, BaO, and BeO than 6 % of the weight, generation of a glass phase is 
promoted in the surface section, it turns precisely, and water absorption is suppressed. Therefore, it is 
hard coming to generate problems, such as a frost damage in delayed crazing and the cold district by the 
moisture expansion. 

[0008] It is made for a quartz, a cristobalite, a muUite, and at least one sort of minerals chosen from the 
group which consists of corundum to contain as a crystal ftirther in the center section of the base in the 
desirable mode of this invention. The intensity of a base center section improves by doing so. 
[0009] It is made for there to be more weight % of Na20 among the components which constitute the 
center section of the aforementioned base in the content of an alkali-metal oxide in the desirable mode 
of this invention than weight % of K20. By doing so, since the effect as a sintering acid is [ Na ] higher 
than K when advancing surface vitrification consequently, the effect of precise-izing of the surface 
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section increases. . , . j ^..u- 

[0010] It is made for a Na20 content to be 1 % of the weight or more m the desirable mode of this 
invention among the components which constitute the center section of the base. By doing so, surface 
vitrification advances more and the effect of precise-izing of the surface section increases. 
[001 1] In the desirable mode of this invention, the same base and same cover coat as the aforementioned 
pottery are used. A phil4xl30mm test piece is produced and the test piece is used, by the autograph 
Span 100mm, The flexural strength computed when a three-point bending test is earned out on 
condition that crosshead speed 2.5 mm/min is 30 or more MPas. The same base and same cover coat as 
the aforementioned pottery are used. And width of face of 25mm, thickness of 5mm, Produce a test 
piece with a length of 230mm and the test piece is supported by two span 200m points. After carrying 
out a temperature up to 1000 degrees C in 4 hours, carrying out a temperature up to 1200 more degrees 
C in 2 hours and holding at 1200 degrees C for 1 hour, it is made for the amount of deflections of the 
test piece when cooling naturally to a room temperature to be 5mm or less. By doing so, it has intensity 
usually usable as a product, and baking deformation is small and can obtain the product by which the 
dimensional accuracy was stabilized. 

[0012] It is made for the line coefficient of thermal expansion of the longitudinal direction of the test 
piece when producing a test piece using the still more nearly same base and cover coat as the 
aforementioned pottery to be less than [ 90xl0-7/degree C ] in the desirable mode of this invention. 
Matching with the cover coat currently generally used for the pottery product is good, and it is hard 
coming to generate fault generating of cover coat sides, such as a glaze jump and intrusion, by domg so. 
Moreover, the base piece in the cooling process at the time of the baking process of the base itself is 
suppressed, and a thermal shock resistance improves further. ■ r ■ 

[0013] The base manufacture process which produces a base raw material by performing grain refining 
of the ceramic industry raw material which makes a principal component Si02 and aluminuna 203 in the 
1 manufacture method of the pottery of this invention, In the aforementioned base raw material, alkali 
metal, such as water, and Na, K, Li, calcium, Mg, After performing the process which adds alkaline 
earth metal, such as Ba, and at least one sort of compounds with the dissolved water in fuel contaimng 
either of boron one by one, It is made to perform the forming cycle which forms a forming base, the 
dryness process which dries the aforementioned forming base, the glazing process which applies a cover 
coat on the aforementioned forming base, and a baking process. By adding and drying at least one sort 
of compounds after fabrication out of a compound with the dissolved water in fiiel containing alkaline 
earth metal, such as alkaU metal, such as Na, K, and Li, and calcium, Mg, Ba, or boron Iri a dryness 
process, an alkali-metal oxide component or an alkaline-earth-metal oxide component shifts to a firont 
face simultaneously with moisture, the alkali-metal oxide component or alkaline-earth-metal oxide 
component of the surface section increases more than a base center section, and, only in the surface 
section, vitrification becomes easy to advance at the time of baking. While being able to attain precise- 
ization of the surface section and suppressing the absorptivity of the surface section as a result, it 
becomes possible to make burning shrinkage of a base center section small. 

[0014] In the desirable mode of this invention, in the aforementioned dryness process, in order to move 
many alkali metal or alkaline earth metal by the predetermined surface section, it is made to perform 
processing which speeds up the moisture vapor rate from the aforementioned predetermined surface 
section. By performing processing which speeds up the moisture vapor rate from the predetermined 
surface section, much alkali metal and alkaline earth metal move by the predetermined surface section, 
precise-ization of the predetermined surface section is promoted, and the absorptivity of the surface 
section is suppressed. . 
[0015] The aforementioned pottery is a closet and it is made for the aforementioned predetermined 
surface section to be the interior of a trap or a rim in the desirable mode of this invention. By doing so, 
also inside the interior of a trap which is hard to dry, or a rim, a moisture vapor rate is sped up and the 
alkali metal or alkaline earth metal of an amount becomes movable to the surface section enough. 
Therefore, precise-ization of the surface section is promoted, vitrification of the surface section 
advances, and absorptivity is suppressed. 
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[0016] The aforementioned pottery is a lavatory and it is made for the aforementioned pottery to be the 
interior of overflow in the desirable mode of this invention. By doing so, also inside the overflow which 
is hard to dry, a moisture vapor rate is sped up and the alkali metal or alkaline earth metal of an amount 
becomes movable to the surface section enough. Therefore, precise-ization of the surface section is 
promoted, vitrification of the surface section advances, and absorptivity is suppressed. 
[0017] In order that the aforementioned processing may move many alkali metal or alkaUne earth metal 
by the front face to the field to which you want to move alkali metal or alkaline earth metal, it is made to 
be processing which passes warm air or cold blast in the desirable mode of this invention. By doing so, 
it can process easily also to the above parts which are hard to dry. 

[0018] In order that the aforementioned processing may move many alkaU metal or alkaline earth metal 
by the front face to the field to which you want to move alkali metal or alkaline earth metal, it is made to 
be processing which irradiates the heat by source of the radiant heat like an infi-ared lamp in the 
desirable mode of this invention. By doing so, it can process easily also to the above parts which are 
hard to dry. 

[0019] In order that the aforementioned processing may move many alkali metal or alkaline earth metal 
by the front face to the field to which you want to move alkali metal or alkaline earth metal, it is made to 
be processing which adds microwave heating and promotes dryness in the desirable mode of this 
invention. By doing so, it can process easily also to the above parts which are hard to dry. 
[0020] It is made for the compound with the aforementioned dissolved water in fuel to be a carbonate, 
acetate, a sulfate, or a citrate in the desirable mode of this invention. Although a raw material slurry may 
condense and casting etc. may become difficult if the alkali-metal sah of dissolved water in fiiel is added 
to a raw material slurry, if a carbonate, a sulfate, acetate, and a citrate are used as an alkali-metal salt to 
add, since it will be hard coming to condense a raw material slurry, it is desirable. 
[0021] The base manufacture process which produces a base raw material by performing grain refining 
of the ceramic industry raw material which makes a principal component Si02 and aluminum 203 in 
other manufacture methods of the pottery of this invention. The process which forms a forming base by 
fabricating using the aforementioned base raw material. After performing the process dried if needed 
one by one, on the aforementioned forming base front face Na, Alkaline earth metal, such as alkali 
metal, such as K and Li, and calcium, Mg, Ba, It is made to perform the appHcation process which 
applies the solution containing at least one sort of a compound with the dissolved water in fiiel 
containing either of boron to a front face, the process to dry, the glazing process which applies a cover 
coat on the aforementioned forming base, and the process to calcinate. Thus, the alkali-metal oxide 
component or alkaline-earth-metal oxide component of the surface section increases more than a base 
center section, and, only in the surface section, vitrification becomes easy to advance by applying to a 
fi-ont face the solution containing at least one sort of a compound with the dissolved water in fuel which 
contains alkaline earth metal, such as alkali metal, such as Na, K, and Li, and calcium, Mg, Ba, or boron 
on a forming base fi-ont face in a process after fabrication at the time of baking. While being able to 
attain precise-ization of the surface section and suppressing the absorptivity of the surface section as a 
result, it becomes possible to make buming shrinkage of a base center section small. 
[0022] It is made for the method of application in the aforementioned application process to be a 
spraying method using the ultrasonic wave in the desirable mode of this invention. By doing so, it can 
apply also to a portion like the closet interior of the interior of a trap or a rim, and overflow of a lavatory 
which is hard to apply easily. 

[0023] In the desirable mode of this invention the aforementioned base raw material As an indispensable 
component of main minerals, a kaolinite, dickite, a halloysite, A sericite, and the argillaceous mineral 
and quartz which consist of at least one sort chosen from the pyrophyllite are included. At least one sort 
of minerals chosen from a mullite, corundum, and the diaspore if needed as an arbitrary component are 
included, and it is made for alkahne-earth-metal content minerals, such as alkali-metal content minerals, 
dolomites, etc., such as a feldspar, to be included if needed as other components. Holding the 
moldability by the argillaceous mineral by doing so, a base matrix can be made firm by **-ization of the 
quartz in a baking process, and the intensity of a base center section can be further raised with the 
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mullite, the corundum, diaspore mineral or alkaline-earth content mineral as an arbitrary component, and 
an alkaline-earth-metal content mineral. 

[0024] It is made for 1-20 micrometers of mean particle diameters which measure the aforementioned 
base raw material with a laser diffraction formula particle-size-analysis vessel to be 5-10 micrometers 
preferably in the desirable mode of this invention. If a mean particle diameter is set to 1 micrometer or 
less, the state of aggregation of a slurry will become intense, amalgam decomposition will become 
difficult, and a problem will be produced in a moldability. Moreover, if a mean particle diameter is set to 
20 micrometers or more, **-ized sintering [ of a base ] cannot become inadequate and sufficient 
intensity cannot be obtained. 

[0025] It is made for the forming method in the aforementioned forming cycle to be slurry casting in the 
desirable mode of this invention. A dimensional accuracy is good and the large-sized complicated 
configuration article which can be made to blend easily the alkali-metal salt indispensable to precise- 
izing or alkaline-earth-metal sah of the surface section into a slurry, and is represented by the sanitary 
ware according to a thing with that right can be fabiicated easily. 

[0026] It is made for the burning temperature in the aforementioned baking process to be 1 100-1300 
degrees C in the desirable mode of this invention. It is possible to have the intensity [ say / 30 or more 
MPas ] which is satisfactory practically with flexural strength by the degree baking of high fire of 1 100 
degrees C - 1300 degrees C, without reducing base intensity extremely. If burning temperature is lower 
than 1 100 degrees C, **-izing of a base and mineralization cannot become inadequate, and the intensity 
made into an aim cannot be obtained. Since **-ized sintering will advance too much if higher than 1300 
degrees C, it becomes impossible moreover, to obtain the amount of burning shrinkage and deformation 
which are made into an aim. 

[0027] in the desirable mode of this invention, it can set at the aforementioned baking process - it is 
made for the amount of contraction of a longitudinal direction to be 7% or less at least By doing so, the 
variation in the amount of burning shrinkage at the time of a baking process becomes small, and the 
product by which the dimensional accuracy was stabilized can be obtained. 

[0028] The amount of deflections when producing a test-piece Plastic solid with width of face 30, a 
thickness [ 15 ], and a length of 260mm in the aforementioned forming cycle, and calcinating on the 
same baking conditions as pottery in support of this test-piece Plastic soHd by span 200mm converts in 
the baking object thickness of 10mm fairly, and it is made to be 20mm or less in the desirable mode of 
this invention. By doing so, the baking deformation at the time of a baking process becomes small, and 
the product by which the dimensional accuracy was stabilized can be obtained. 
[0029] 

[Embodiments of the Invention] The example of 1 operation composition of this invention is exp lamed 
based on drawing 1 below. The cover coat layer 2 is formed in the required portion on a base 1 in this 
invention. As for the base 1, structures differ in the center section 3 and surface section 4. And a center 
section 3 consists of an earthenware simple ground with absorptivity, and absorptivity is small rather 
than the center section 3 in the surface section 4. The composition of the principal component of 
composition of a center section 3 is 245 - 70 % of the weight of SiO(s), and 203:25 - 50 % of the weight 
of aluminum, as other composition components At least one sort of alkali-metal oxides chosen fi^om the 
group which consists of Na20, K20, and Li20, and/or CaO, At least one sort of alkaline-earth-metal 
oxides chosen from the group which consists of MgO, BaO, and BeO are included. A quartz, a 
cristobalite, a mullite, and at least one sort of minerals chosen from the group which consists of 
corundum contain as a crystal. The total amount of at least one sort of alkali-metal oxides chosen fi-om 
the group which consists of Na20, K20, and Li20 is 2 or less % of the weight. And the total amount of 
at least one sort of alkaline-earth-metal oxides chosen from the group which serves as at least one sort of 
alkali-metal oxides chosen from the group which consists of Na20, K20, and Li20 from CaO, MgO, 
BaO, and BeO is 6 or less % of the weight. Moreover, from weight % of K20, there is much weight % 
of Na20 and it contains 1% of the weight or more to all the oxides that constitute a base. The 
composition of the principal component of composition of the surface section 4 is 2:45 - 70 % of the 
weight of SiO(s), and 203:25 - 50 % of the weight of aluminum, moreover, as other composition 
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components At least one sort of alkali-metal oxides chosen from the group which consists of Na20, 
K20 and Li20, and/or CaO, At least one sort of alkaline-earth-metal oxides chosen from the group 
which consists of MgO, BaO, and BeO are included. The total amount of at least one sort of alkah-metal 
oxides chosen from the group which consists of Na20, K20, and Li20 is 5 % of the weight or more. 
And the total amount of at least one sort of alkaline-earth-metal oxides chosen from the group which 
serves as at least one sort of alkali-metal oxides chosen from the group which consists of Na20, K20, 
and Li20 from CaO, MgO, BaO, and BeO is more than 6 % of the weight. 

[0030] The flexural strength computed when the pottery of drawing 1 produces a phi 14x1 30mm test 
piece using the base and cover coat of the same composition and composition and a three-point bendmg 
test is carried out on condition that span 100mm and crosshead speed 2.5 mm/min by the autograph 
using the test piece is 30 or more MPas. Moreover, after produce a test piece with width of face of 
25mm, a thickness [ of 5mm ], and a length of 230mm, supporting the test piece by two span 200m 
points using the base and cover coat of the same composition as pottery, and composition, carrying out a 
temperature up to 1000 degrees C in 4 hours, carrying out a temperature up to 1200 more degrees C in 2 
hours and holding at 1200 degrees C for 1 hour, the amount of deflections of the test piece when coolmg 
naturally to a room temperature is 5mm or less. Furthermore, the line coefficient of thermal expansion of 
the longitudinal direction of the test piece when producing a test piece using the base and cover coat of 
the same composition as pottery and composition is less than [ 90xl0-7/degree C ]. 
[0031] A problem does not arise in health sides, such as delayed crazing by the moisture expansion, a 
frost damage, and contamination, the above-mentioned pottery does not make correction at the time of 
manufacture, but the precision of ** of a product size is [ the pottery ] good. Therefore, it can use for 
SANA of a lavatory, a urinal, a closet, a baby bus, and a toilet bowl, a washhand basin, a toilet bowl 
tank, etc. broadly. 

[0032] The pottery of drawing 1 is producible by two methods shown below. 

(1) The base manufacture process which produces a base [ in which the mean particle diameter which 
performs grain refining of the ceramic industry raw material which makes a principal component Si02 
and aluminum 203, and is measured with a laser diffraction formula particle-size-analysis vessel is 1-20 
micrometers ] raw material. In the aforementioned base raw material, alkali metal, such as water, and 
Na, K, Li, calcium, Mg, After performing the process which adds alkaline earth metal, such as Ba, and 
at least one sort of compounds with the dissolved water in fuel containing either of boron one by one, A 
baking process is performed at the forming cycle which forms a forming base by methods, such as slurry 
casting, the dryness process which dries the aforementioned forming base, the glazing process which 
applies'a cover coat on the aforementioned forming base, and the temperature of 1 100-1300 degrees C. 

(2) The base manufacture process which produces a base [ in which the mean particle diameter which 
performs grain refining of the ceramic industry raw material which makes a principal component Si02 
and aluminum 203, and is measured with a laser diffraction formula particle-size-analysis vessel is 1-20 
micrometers ] raw material. The process which forms a forming base by fabricating by methods, such as 
slurry casting, using the aforementioned base raw material, After performing the process dried if needed 
one by one, on the aforementioned forming base front face Na, Alkaline earth metal, such as alkali 
metal, such as K and Li, and calcium, Mg, Ba, The application process which applies the solution 
containing at least one sort of a compound with the dissolved water in fuel containing either of boron to 
a front face, the process to dry, the glazing process which applies a cover coat on the aforementioned 
forming base, and the process calcinated at the temperature of 1 100-1300 degrees C are performed. 
[0033] In the method of (1), a slurry cannot condense the compound with dissolved water in fiiel easily 
as they are a carbonate, acetate, a sulfate, or a citrate, and although it is desirable, if a sulfate, a nitrate, a 
hydroxide, a metal complex, etc. are the alkali-metal salts of dissolved water in fiiel, otherwise, it is 
usable. Moreover, in a dryness process, in order to move many alkali metal or alkaline earth metal by 
the surface section 4, it is desirable to perform processing which speeds up the moisture vapor rate from 
the surface section 4. As the concrete method, the method of passing warm air or cold blast, the method 
of irradiating the heat by source of the radiant heat like an infrared lamp, and microwave heating can be 
added, and the method of promoting dryness etc. can use suitably. 
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[0034] dipping for which the method of application is generally used in the method of (2), brush coating, 
roller coating, and a trowel - although it is possible to use coating, an atomizer, a spray, etc., to the part 
which is hard to apply, an ultrasonic spraying method is desirable 

[0035] When pottery is produced by the method of of (1) and (2), at a baking process A test-piece 
Plastic solid with the width of face 30 which the amount of contraction of a longitudinal direction comes 
to be 7% or less at least, and produced even the process before dryness on the same conditions as 
pottery, a thickness [ 15 ], and a length of 260mm is supported by span 200mm. The amount of 
deflections when calcinating on the same baking conditions as pottery converts in the baking object 
thickness of 1 0mm fairly, and comes to be 20mm or less. 

[0036] Next, it explains to a detail further about some of words which come out on these specifications. 
After the surface section fabrication-dries and calcinates a base, it shows the range which can be 
analyzed from a front face by the surface-chemistry component-analysis devices (for example, 3270 
made from X-ray fluorescence equipment physical science electrical machinery etc.) currently generally 
used, and the range of it is usually several 10 micrometers in the thickness direction from a front face. 
Moreover, a base center section cuts a sintered compact in the thickness direction, and shows the part of 
a front face and a rear face which hits near a center mostly. 

[0037] A ceramic industry raw material ^Doints to the both sides of the raw material currently used as a 
usual **-ized simple ground raw material, and the raw material currently used as a refractories raw 
material. Here, **-ized simple ground raw materials are a pottery stone, a feldspar, silica, a mica, a 
kaolin, frog clay, kibushi clay, a dolomite, etc., and refractories raw materials are agalmatolite, a van 
soil shale, a chamotte, agalmatolite clay, fire clay, a flint clay, a bauxite, a magnesia clinker, etc. As for 
a **-ized simple ground raw material and a refractories raw material, using together is desirable. It is 
because it is easy for the way which made refractories raw materials, such as agalmatolite with an alkali- 
metal oxide and alkaline-earth-metal oxide content lower than the case where a base is prepared by 
composition of only a **-ized simple groxmd raw material, and a chamotte raw material, use together to 
decrease the alkali-metal oxide and alkaline-earth-metal oxide in a base. 

[0038] An ultrasonic formula sprayer is an ultrasonic formula humidifier, an ultrasonic formula 
inhalator, etc. which are generally marketed, and it is important that-izing of the solution can be carried 
out [ Myst ] where alkali metal or alkaline earth metal is included. The interior of the complicated 
configuration in what has constituted tube configurations, such as a trap, just because it is Myst, or a rim 
etc. can be permeated. 
[0039] 

[Example] Base preparation and the chemical composition of the example of this invention and the 
example of comparison, and a crystal mineral are shown in drawing 2 . The base manufacture method 
carried out wet grinding of what carried out weighing capacity of the predetermined raw material, and 
carried out proper quantity addition of the silicate of soda as the water 35 section and a deflocculatant in 
the pot mill, and prepared the mean particle diameter to 6 micrometers. Here, since it said that the 
cohesiveness of a raw material slurry was the lowest as an alkali-metal salt contributed to surface 
precise-ization, the alkali-metal citrate was chosen and the lithium citrate, the sodium citrate, and the 
potassium citrate were used. Moreover, although it is the addition method of an alkali-metal salt, after 
carrying out grain refining only of the method and base raw material which are added by package 
simultaneously with base raw material, either of the method of back-adding an alkali-metal salt is 
applicable. In addition, about the alkali-metal salt to add, it is not what was limited above, and 
otherwise, if a carbonate, a sulfate, acetate, a nitrate, a hydroxide, a metal complex, etc. are the alkaU- 
metal salts of dissolved water in fuel, it is usable. Next, the raw material slurry was slushed into the 
plaster mold which can be fabricated in the predetermined configuration of the sample for physical- 
properties measurement, it unmolded after impression fabrication, and the test piece was fabricated. It 
calcinated by the heat curve which carries out it to 1000 degrees C with an electric fumace after a test 
piece carries out 24hr dryness at 40 degrees C, and carries out a temperature up to 1200 degrees C in 2 
hours for 4 hours and which is cooled naturally after 1-hour maintenance at 1200 degrees C. Here, in an 
example, since it is the sample base, 40-degree C regular dryness is altogether enough as the 
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manifestation of an effect. However, a thing [ promoting the moisture vapor rate from a front face about 
the part which is hard to dry like and by using cold blast, hot blast, infrared radiation, microwave, etc., 
in order to deposit alkali metal or alkaline earth metal mostly to the field which an alkah-metal salt or an 
alkaline-earth-metal salt wants to deposit ] according to claim 9 to 12 is desirable. 
[0040] Here, it is applicable, if it is the forming method in the state where moisture was otherwise 
contained at the time of fabrication, such as extrusion molding, spinning lathe fabrication, and wet 
pressing, as a forming cycle, although slurry casting is raised to the example. Moreover, since an alkali- 
metal salt cannot be added, although the manufacture method according to claim 8 which carries out 
alkali-metal salt addition is inapplicable by dry pressing methods, such as powder press forming, it is 
possible to apply the manufacture method which applies an alkali-metal salt to the Plastic-solid surface 
section according to claim 14. 

[0041] Base flexural strength is the value measured by the phi 14x1 30mm test piece by the method of 
bending three points on condition that span 100mm and crosshead speed 2.5 mm/min by the Shimazu 
autograph. 

[0042] Baking deformation supports the test piece (base in which it does not calcinate) with width of 
face 30, a thickness [ 15 ], and a length of 260mm, by span 200mm at the time of baking, and is the 
value which measured the amount of deflections after baking, and the thickness of a test piece. Since the 
amount of deflections at this time is in inverse proportion to the square of the thickness of the test piece 
after baking, it makes deformation the amount of deflections converted when thickness was 10mm by 
the following formula. 

Amount measured-value xof baking deformation = deflections (thickness of test piece after baking) 
2/102[0043] The deformation at the time of reheating supports a test piece (baking base) with width of 
face of 25mm, a thickness [ of 5mm ], and a length of 230mm by two span 200m points, it carries out a 
temperature up to 1000 degrees C in 4 hours, and it carries out a temperature up to 1200 more degrees C 
in 2 hours, and after holding at 1200 degrees C for 1 hour, it makes the amount of deflections of the test 
piece when cooling naturally to a room temperature the deformation at the time of reheating. However, 
about the case where the thickness of a test piece is not 5mm, the amount of deflections makes the value 
amended since it was in inverse proportion to the thickness of a test piece the deformation at the time of 
reheating. The amendment method surveys deformation at the time of reheating by the test piece of two 
kinds of different thickness, computes n by the following formula, and calculates the deformation at the 
time of reheating in case the thickness of a test piece is 5mm fiirther. 

deformation 2= deformation lx(l /thickness 2 of thickness) n deformation 1: — deformation deformation 
2: at the time of reheating by the test piece of thickness 1 — deformation n: at the time of reheating by 
the test piece of thickness 2 — the constant for amendment [0044] It substitutes for the base fracture 
surface as ink penetrances other than the surface section. After carrying out about the measuring method 
according to JISA5207, making a test piece with width of face 30, a thickness [ 15 ], and a length of 
130mm fracture, making the fracture surface immersed for 1 hour or more in a red ink solution (eosine 
Y solution of 1% of concentration) and wiping off ink, it is the value which measured the maximum 
osmosis size which permeated in the base. 

[0045] A surface section ink penetrance Width of face 30, thickness 15, the rear face of a test piece with 
a length of 130mm, So that red ink may not permeate the portion which precise-ization, such as a cross 
section, has not accomplished Paraffin, After carrying out filling by the resin etc., and the surface 
section makes it immersed for 1 hour or more in the red ink solution (eosine Y solution of 1% of 
concentration) of an amount immersed enough and wipes off ink, it is the value which measured the 
maximum osmosis size which fractured the sample and permeated in the base. 

[0046] The physical properties and chemical analysis of an example and the example of comparison are 
shown in drawing 3 . The example 1 of comparison is general **-ized simple ground composition, and 
since sintering is advancing completely, the fracture surface and the surface section of an ink penetrance 
are 0.1mm. However, it turns out that burning shrinkage and deformation show the biggest value. The 
example 2 of comparison is the composition which substituted for the feldspar with which many 
sintering-acid components are contained, and the dolomite from the example 1 of comparison to the 
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kaolin. The amount of an alkali-metal oxide is 2 % of the weight or more, burning shrinkage and 
deformation are still large, and an ink penetrance is in the state where the water absorption from a front 
face cannot be prevented at all, in 8.0mm. The example 3 of comparison is the case where refractories 
raw materials, such as a chamotte, are used together, and is the preparation which decreased the amount 
of alkali-metal oxides of the base itself, and the amount of alkaline-earth-metal oxides as much as 
possible. In this case, 3.9%, a burning shrinkage is 4.3mm in deformation, and is quite small. However, 
since the alkali-metal salt is not added, especially, the alkali-metal oxide content of the surface section 
does not become high, either, and cannot be attaining surface precise-ization. 

[0047] An example 1 adds an alkali-metal salt 0.4% in a total amount for the example 2 of comparison. 
In this base composition, the surface section alkali-metal oxide content indicates the high value to be 
5,2%, consequently precise-ization of the surface section can be attained, and the ink penetrance has 
become 0.1mm. However, the amount of the alkali-metal oxide of the base itself is 2 % of the weight or 
more, and has become height a little about burning shrinkage and deformation. An example 2 adds an 
alkali-metal salt 0.3% in a total amount for the example 3 of comparison. The alkdi-metal oxide content 
of the surface section is high according to it. However, since it is about 3.8%, although the absorptivity 
from a front face is quite small rather than the example 3 of comparison, an ink penetrance is 3.5mm and 
is higher a little. 

[0048] An example 3 adds an alkali-metal salt 0.6% in a total amount for the example 3 of comparison. 
In spite of being very small with the burning shrinkage of 4.4%, and the deformation of 4.4nim, a 
surface ink penetrance is 0.1mm. This is the result of vitrification of the surface section advancing, since 
the alkali-metal oxide content of the surface section was very high with 7.2%. An example 4 changes the 
addition ratio of an alkali-metal salt, and changes it to 0.4% in a total amount. Also with this addition, 
the alkali-metal oxide content of the surface section shows 6.8% and the high value, and has obtained 
the good result by 0.2mm of ink penetrances. An example 5 makes [ more ] the inner Na20 component 
of an alkali-metal oxide base component in preparation of an example 2 than a K20 component. 
Although the whole burning shrinkage is almost changeless, surface precise metaplasia is improving and 
the ink penetrance has become 2.0mm. Moreover, although an example 6 makes a Na20 component 
increase further, about this, the ink penetrance has brought 0.5mm and a still better result. Thus, it is 
possible to raise the effect of surface precise metaplasia also by selection of the alkali-metal oxide 
component as a sintering acid among the components which constitute a base. 

[0049] An example 7 slushes an example of comparison 3 composition slurry into a plaster mold, and 
brush coating of the sodium-citrate solution is carried out to a sample front face 20% after a sludge, and 
it is dried and calcinated. Moreover, an example 8 creates a sample by the same forming method as an 
example 7, and it carries out dipping for 1 minute into 20% potassium-citrate solution. Moreover, an 
example 9 creates a sample by the same forming method as an example 7, and sprays a sodium citrate on 
a sample front face for 10 minutes 20% by the ultrasonic spraying method. The alkali-metal content of 
the surface section became 5.7%, 6.8%, and 6.5%, respectively, and all ink penetrances have obtained 
0.1mm and the good result. Moreover, other physical-properties values, such as a burning shrinkage, 
deformation, and flexural strength, show the example 3 of comparison, and the value practically equal. 
The alkali-metal salt water solution shown in examples 7-9 is not limited to sodivmi-citrate solution and 
potassium-citrate solution, and even if they are which alkaU-metal salt water solutions, such as a sulfate, 
acetate, a hydroxide solution, and a complex solution, it gives the same effect, moreover - although it is 
the method of application of the alkali-metal salt to a front face — others ~ an atomizer application, a 
spray application, and a trowel - the same effect can be given also by methods, such as coating and 
roller coating 
[0050] 

[Effect of the Invention] According to this invention, a problem cannot arise in health sides, such as 
delayed crazing by the moisture expansion, a frost damage, and contamination, and correction cannot be 
made at the time of manufacture, but suppose that offer of pottery with a good precision of a product 
size is possible also for **. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD — 

[The technical field to which invention belongs] this invention relates to the pottery represented by a 
sanitary ware, a tile, tableware, etc. and its manufacture method. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART ^ 

[Description of the Prior Art] The base has exposed the pottery product, without forming the cover coat 
layer only in the required portion of the pottery simple ground, for example, generally, forming a cover 
coat layer by the legs of the shape of a tile rear face and a circle of tableware, such as the floor 
installation section of a toilet bowl. 

[0003] Therefore, since earthenware generally has water absorption when a base is formed qualitatively 
of earthenware, water may permeate a base through the above-mentioned base outcrop, and problems, 
such as a frost damage in delayed crazing and the cold district by the moisture expansion, may arise. 
Then, conventionally, by making it ******-ize, made the glass phase generate, and the glass phase filled 
the crevice between the particles in a base, the whole base was made to turn precisely, and the device 
which aboHshes absorptivity has been made. 
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1 . This document has been translated by computer.So the translation may not reflect the original 
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2 shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect of the Inventionl According to this invention, a problem cannot arise m health sides, such as 
delayed crazing by the moisture expansion, a frost damage, and contamination, and correction cannot be 
made at the time of manufacture, but suppose that offer of pottery with a good precision of a product 
size is possible also for **. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] However, passing through such a sintering process made big 
burning shrinkage and deformation of a base produce, and it had become the cause of worsenmg the 
precision of a product size. Namely, although the so-called rate credit of deducing the raw size 
configuration where the deformation accompanying the amount of burning shrinkage or contraction was 
taken into consideration was performed in order to obtain the product size made into an aim, since 
burning shrinkage was large, the variation by the firing environments etc. was also large and needed the 
correction by grinding etc. depending on the case, this invention is for it to be made in view of the 
above-mentioned situation, and for a problem not produce the purpose in health sides, such as delayed 
crazing by the moisture expansion, a frost damage, and contamination, not make correction at the time 
of manufacture, but suppose that offer of pottery with a good precision of a product size is possible also 
for **. 



[Translation done.] 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



MEANS 



[Means for Solving the Problem] It is the pottery which consists of a cover coat layer formed m a base 
and the required portion on it that the above-mentioned technical problem should be solved m this 
invention, the center section of the aforementioned base consists of an earthenware simple ground with 
absorptivity, and the pottery characterized by for absorptivity to be smaller than the center section of the 
aforementioned base is offered in the portion in which the cover coat layer is not formed at least among 
the surface sections of the aforementioned base. In the portion in which the contraction and deformation 
at the time of baking can be suppressed as much as possible, and it can produce, and the coyer coat layer 
is not formed at least among the surface sections of a base by doing so since the center section of the 
base is an earthenware simple ground with absorptivity, since absorptivity is smaller than the center 
section of the aforementioned base, the water absorption in a base outcrop is suppressed and it is hard to 
produce problems, such as a frost damage in delayed crazing and the cold district by the moisture 

expansion. , , j • 

[0006] The center section of the aforementioned base has an ink penetrance larger than 3nun, and it is 
made be the pottery which consists of a cover coat layer formed in a base and the required portion on it, 
and for an ink penetrance to be 3mm or less in the desirable mode of this invention, in the portion in 
which the cover coat layer is not formed at least among the surface sections of the aforementioned base. 
By doing so, since the center section of the base is the earthenware simple ground where an ink 
penetrance has absorptivity by 3mm or more and porosity In the portion in which the contraction and 
deformation at the time of baking can be suppressed as much as possible, and it can produce, and the 
cover coat layer is not formed at least among the surface sections of a base Since an ink penetrance is 
3mm or less, the water absorption from a base outcrop is suppressed and it is hard to produce problems, 
such as a frost damage in delayed crazing and the cold district by the moisture expansion. 
[0007] In the desirable mode of this invention the center section of the aforementioned base 
Composition of the principal component is 245 - 70 % of the weight of SiO(s), and 203:25 - 50 % of the 
weight of aluminum, as other composition components At least one sort of alkali-metal oxides chosen 
from the group which consists of Na20, K20, and Li20, and/or CaO, At least one sort of alkaline-earth- 
metal oxides chosen from the group which consists of MgO, BaO, and BeO are included. The total 
amount of at least one sort of alkali-metal oxides chosen from the group which consists of Na20, K20, 
and Li20 is 2 or less % of the weight. And at least one sort of alkaH-metal oxides chosen from the group 
which consists of Na20, K20, and Li20 and CaO, The total amount of at least one sort of alkaline- 
earth-metal oxides chosen from the group which consists of MgO, BaO, and BeO is 6 or less % of the 
weight, the surface section of the aforementioned base Composition of the principal component is 2:45 - 
70 % of the weight of SiO(s), and 203:25 - 50 % of the weight of aluminum, as other composition 
components At least one sort of alkali-metal oxides chosen from the group which consists of Na20, 
K20, and Li20, and/or CaO, At least one sort of alkaUne-earth-metal oxides chosen from the group 
which consists of MgO, BaO, and BeO are included. The total amount of at least one sort of alkali-metal 
oxides chosen from the group which consists of Na20, K20, and Li20 is 5 % of the weight or more. 
And it is made for there to be more total amounts of at least one sort of alkaline-earth-metal oxides 
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chosen from the group which serves as at least one sort of alkaU-metal oxides chosen from the group 
which consists of Na20, K20, and Li20 from CaO, MgO, BaO, and BeO than 6 % of the weight The 
total amount of at least one sort of alkali-metal oxides chosen from the group which consists of Na20, 
K20, and Li20 about composition of a center section is 2 or less % of the weight. And at least one sort 
of alkali-metal oxides chosen from the group which consists of Na20, K20, and Li20 and CaO, By 
things generation of a glass phase is suppressed and the deformation accompanying burning shrinkage 
or it becomes [ the total amount of at least one sort of alkaline-earth-metal oxides chosen from the group 
which consists of MgO, BaO, and BeO ] making it be 6 or less % of the weight small. And the total 
amount of at least one sort of alkali-metal oxides chosen from the group which consists of Na20, K20, 
and Li20 about composition of the surface section is 5 % of the weight or more. And at least one sort of 
alkali-metal oxides chosen from the group which consists of Na20, K20, and Li20 and CaO, By 
making it there be more total amounts of at least one sort of alkaline-earth-metal oxides chosen from the 
group which consists of MgO, BaO, and BeO than 6 % of the weight, generation of a glass phase is 
promoted in the surface section, it turns precisely, and water absorption is suppressed. Therefore, it is 
hard coming to generate problems, such as a frost damage in delayed crazing and the cold district by the 
moisture expansion. i- *u 

[0008] It is made for a quartz, a cristobalite, a muUite, and at least one sort of minerals chosen from the 
group which consists of corundum to contain as a crystal ftirther in the center section of the base m the 
desirable mode of this invention. The intensity of a base center section improves by doing so. 
[0009] It is made for there to be more weight % of Na20 among the components which constitute the 
center section of the aforementioned base in the content of an alkali-metal oxide in the desirable mode 
of this invention than weight % of K20. By doing so, since the effect as a sintering acid is [ Na ] higher 
than K when advancing surface vitrification consequently, the effect of precise-izing of the surface 

section increases. . , j • j r^u- 

tOOlO] It is made for a Na20 content to be 1 % of the weight or more in the desirable mode ot this 
invention among the components which constitute the center section of the base. By doing so, surface 
vitrification advances more and the effect of precise-izing of the surface section increases. 
[00 11] In the desirable mode of this invention, the same base and same cover coat as the aforementioned 
pottery are used. A phil4xl30mm test piece is produced and the test piece is used, by the autograph 
Span 100mm, The flexural strength computed when a three-point bending test is carried out on 
condition that crosshead speed 2.5 mm/min is 30 or more MPas. The same base and same cover coat as 
the aforementioned pottery are used. And width efface of 25mm, thickness of 5mm, Produce a test 
piece with a length of 230mm and the test piece is supported by two span 200m points. After carrying 
out a temperature up to 1000 degrees C in 4 hours, carrying out a temperature up to 1200 more degrees 
C in 2 hours and holding at 1200 degrees C for 1 hour, it is made for the amount of deflections of the 
test piece when cooling naturally to a room temperature to be 5mm or less. By doing so, it has intensity 
usually usable as a product, and baking deformation is small and can obtain the product by which the 
dimensional accuracy was stabilized. 

[0012] It is made for the line coefficient of thermal expansion of the longitudinal direction of the test 
piece when producing a test piece using the still more nearly same base and cover coat as the 
aforementioned pottery to be less than [ 90xl0-7/degree C ] in the desirable mode of this invention. 
Matching with the cover coat currently generally used for the pottery product is good, and it is hard 
coming to generate fault generating of cover coat sides, such as a glaze jump and intrusion, by doing so. 
Moreover, the base piece in the cooling process at the time of the baking process of the base itself is 
suppressed, and a thermal shock resistance improves further. • <■ • 

[0013] The base manufacture process which produces a base raw material by performing grain refining 
of the ceramic industry raw material which makes a principal component Si02 and aluminum 203 in the 
1 manufacture method of the pottery of this invention. In the aforementioned base raw material, alkah 
metal, such as water, and Na, K, Li, calcium, Mg, After performing the process which adds alkalme 
earth metal, such as Ba, and at least one sort of compounds with the dissolved water in fuel containing 
either of boron one by one. It is made to perform the forming cycle which forms a forming base, the 
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Staof surface section and suppressing the absorptivity of toe surface sectton as a result, rt 

TeSeiaS o?L predetermined surface section is promoted, and the absorptivity of the surface 

before pSct^l^^^ of the surface section is promoted, vitrification of the surface section 

bec'ls m^val^to ^^^^^ section'enough. Therefore, precise-ization of the surface section is 
nromoted vitrification of the surface section advances, and absorptivity is suppressed . , , 

FomT] nVr^^^^^^^ processing may move many alkaU -tal or^^^^^^^ tu^^^tio 

u *uJf!-Li f«r^ to the field to which you want to move alkah metal or alkaline earth metal, it is made to 
b^ t:oc^nr:^^m ^^^- or cold blast in the desirable mode of this invention. By doing so. 

Sle Toi Ss invention. By doing so, it can process easily also to the above parts which are 

mm I'Torder that the aforementioned processing may move many alkaU metal or alkaline earth metal 
KeVront £e to^^^ field to which yoS want to move alkali metal or alkaline earth n^e^f J "^^^e to 
be Processing which adds microwave heating and promotes dryness m the desirable mode of this 
invention B? doing so, it can process easily also to the above parts which are hard o dry. 

SSfefa'^^rS^t^^^^^^ 

add since it will be hard coming to condense a raw material slurry, it is desirable^ ,,f;„;„o 
r002ri The b^e manufacture process which produces a base raw matenal by performing grain refin^^^^ 
Lf the cerrniirfnd^^^^ raw material which makes a principal component Si02 and aluminum 203 m 
ler ma^Xti^fS^^^ of the pottery of this invention, The process which forms a forming base by 
?aSi^gS^^ng th? aforementioned base raw material. After performing the process dned if needed 
ot by ^e oTie aforementio forming base front face Na, Alkaline earth metal, such as alkah 
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metal, such as K and Li, and calcium, Mg, Ba, It is made to perform the application process which 
applies the solution containing at least one sort of a compound with the dissolved water in fuel 
containing either of boron to a front face, the process to dry, the glazing process which applies a cover 
coat on the aforementioned forming base, and the process to calcinate. Thus, the alkali-metal oxide 
component or alkaline-earth-metal oxide component of the surface section increases more than a base 
center section, and, only in the surface section, vitrification becomes easy to advance by applying to a 
front face the solution containing at least one sort of a compound with the dissolved water in fuel which 
contains alkaline earth metal, such as alkaU metal, such as Na, K, and Li, and calcium, Mg, Ba, or boron 
on a forming base front face in a process after fabrication at the time of baking. While being able to 
attain precise-ization of the surface section and suppressing the absorptivity of the surface section as a 
result, it becomes possible to make buming shrinkage of a base center section small. 
[0022] It is made for the method of application in the aforementioned application process to be a 
spraying method using the ultrasonic wave in the desirable mode of this invention. By doing so, it can 
apply also to a portion like the closet interior of the interior of a trap or a rim, and overflow of a lavatory 
which is hard to apply easily. 

[0023] In the desirable mode of this invention the aforementioned base raw material As an indispensable 
component of main minerals, a kaolinite, dickite, a halloysite, A sericite, and the argillaceous mineral 
and quartz which consist of at least one sort chosen from the pyrophyllite are included. At least one sort 
of minerals chosen from a muUite, corundum, and the diaspore if needed as an arbitrary component are 
included, and it is made for alkaline-earth-metal content minerals, such as alkali-metal content minerals, 
dolomites, etc., such as a feldspar, to be included if needed as other components. Holding the 
moldability by the argillaceous mineral by doing so, a base matrix can be made firm by **-ization of the 
quartz in a baking process, and the intensity of a base center section can be further raised with the 
mullite, the corundum, diaspore mineral or alkaline-earth content mineral as an arbitrary component, and 
an alkaline-earth-metal content mineral. 

[0024] It is made for 1-20 micrometers of mean particle diameters which measure the aforementioned 
base raw material with a laser diffraction formula particle-size-analysis vessel to be 5-10 micrometers 
preferably in the desirable mode of this invention. If a mean particle diameter is set to 1 micrometer or 
less, the state of aggregation of a slurry will become intense, amalgam decomposition will become 
difficult, and a problem will be produced in a moldability. Moreover, if a mean particle diameter is set to 
20 micrometers or more, **-ized sintering [ of a base ] cannot become inadequate and sufficient 
intensity cannot be obtained. 

[0025] It is made for the forming method in the aforementioned forming cycle to be slurry casting in the 
desirable mode of this invention. A dimensional accuracy is good and the large-sized compUcated 
configuration article which can be made to blend easily the alkali-metal salt indispensable to precise- 
izing or alkaline- earth-metal salt of the surface section into a slurry, and is represented by the sanitary 
ware according to a thing with that right can be fabricated easily. 

[0026] It is made for the buming temperature in the aforementioned baking process to be 11 00- 1300 
degrees C in the desirable mode of this invention. It is possible to have the intensity [ say / 30 or more 
MPas ] which is satisfactory practically with flexural strength by the degree baking of high fire of 1 100 
degrees C - 1300 degrees C, without reducing base intensity extremely. Buming temperature cannot 
become inadequate [ **-izing of a low and a base and mineralization ] from 1 100 degrees C, and the 
intensity made into an aim cannot be obtained. Since **-ized sintering will advance too much if higher 
than 1300 degrees C, it becomes impossible moreover, to obtain the amount of buming shrinkage and 
deformation which are made into an aim. ^ ^ 

[0027] in the desirable mode of this invention, it can set at the aforementioned baking process ~ it is 
made for the amount of contraction of a longitudinal direction to be 7% or less at least By doing so, the 
variation in the amount of buming shrinkage at the time of a baking process becomes small, and the 
product by which the dimensional accuracy was stabilized can be obtained. 

[0028] The amount of deflections when producing a test-piece Plastic solid with width of face 30, a 
thickness [ 15 ], and a length of 260mm in the aforementioned forming cycle, and calcinating on the 
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same baking conditions as pottery in support of this test-piece Plastic solid by span 200mm converts in 
the baking object thickness of 10mm fairly, and it is made to be 20mm or less in the desirable mode of 
this invention. By doing so, the baking deformation at the time of a baking process becomes small, and 
the product by which the dimensional accuracy was stabilized can be obtained. 
[0029] 

[Embodiments of the Invention] The example of 1 operation composition of this mvention is explained 
based on drawing 1 below. The cover coat layer 2 is formed in the required portion on a base 1 in this 
invention. As for the base 1, structures differ in the center section 3 and surface section 4. And a center 
section 3 consists of an earthenware simple ground with absorptivity, and absorptivity is small rather 
than the center section 3 in the surface section 4. The composition of the principal component of 
composition of a center section 3 is 245 - 70 % of the weight of SiO(s), and 203:25 - 50 % of the weight 
of alimiinum. as other composition components At least one sort of alkali-metal oxides chosen from the 
group which consists of Na20, K20, and Li20, and/or CaO, At least one sort of alkaline-earth-metal 
oxides chosen from the group which consists of MgO, BaO, and BeO are included. A quartz, a 
cristobalite, a muUite, and at least one sort of minerals chosen from the group which consists of 
corundum contain as a crystal. The total amount of at least one sort of alkali-metal oxides chosen from 
the group which consists of Na20, K20, and Li20 is 2 or less % of the weight. And the total amount of 
at least one sort of alkaline-earth-metal oxides chosen from the group which serves as at least one sort of 
alkali-metal oxides chosen from the group which consists of Na20, K20, and Li20 from CaO, MgO, 
BaO, and BeO is 6 or less % of the weight. Moreover, from weight % of K20, there is much weight % 
of Na20 and it contains 1% of the weight or more to all the oxides that constitute a base. The 
composition of the principal component of composition of the surface section 4 is 2:45 - 70 % of the 
weight of SiO(s), and 203:25 - 50 % of the weight of aluminxmi. moreover, as other composition 
components At least one sort of alkali-metal oxides chosen from the group which consists of Na20, 
K20, and Li20, and/or CaO, At least one sort of alkaline-earth-metal oxides chosen from the group 
which consists of MgO, BaO, and BeO are included. The total amount of at least one sort of alkaU-metal 
oxides chosen from the group which consists of Na20, K20, and Li20 is 5 % of the weight or more. 
And the total amount of at least one sort of alkaline-eardi-metal oxides chosen from the group which 
serves as at least one sort of alkali-metal oxides chosen from the group which consists of Na20, K20, 
and Li20 from CaO, MgO, BaO, and BeO is more than 6 % of the weight. 

[0030] The flexural strength computed when the pottery of dravying 1 produces a phil4xl30mm test 
piece using the base and cover coat of the same composition and composition and a three-point bending 
test is carried out on condition that span 100mm and crosshead speed 2.5 mm/min by the autograph 
using the test piece is 30 or more MPas. Moreover, after produce a test piece with width of face of 
25nim, a thickness [ of 5mm ], and a length of 230mm, supporting the test piece by two span 200m 
points using the base and cover coat of the same composition as pottery, and composition, carrying out a 
temperature up to 1000 degrees C in 4 hours, carrying out a temperature up to 1200 more degrees C in 2 
hours and holding at 1200 degrees C for 1 hour, the amount of deflections of the test piece when cooling 
naturally to a room temperature is 5mm or less. Furthermore, the line coefficient of thermal expansion of 
the longitudinal direction of the test piece when producing a test piece using the base and cover coat of 
the same composition as pottery and composition is less than [ 90xl0-7/degree C ]. 
[0031] A problem does not arise in sanitation sides, such as delayed crazing by the moisture expansion, 
a frost damage, and contamination, the above-mentioned pottery does not make correction at the time of 
manufacture, but the precision of** of a product size is [ the pottery ] good. Therefore, it can use for 
SANA of a lavatory, a urinal, a closet, a baby bus, and a toilet bowl, a washhand basin, a toilet bowl 
tank, etc. broadly. 

[0032] The pottery of drawing 1 is producible by tsvo methods shown below. 

(1) The base manufacture process which produces a base [ in which the mean particle diameter which 
performs grain refining of the ceramic industry raw material which makes a principal component Si02 
and aluminum 203, and is measured with a laser diffraction formula particle-size-analysis vessel is 1-20 
micrometers ] raw material, In the aforementioned base raw material, alkali metal, such as water, and 
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Na, K, Li, calcium, Mg, After performing the process which adds alkaline earth metal, such as Ba, and 
at least one sort of compounds with the dissolved water in fiiel containing either of boron one by one, A 
baking process is performed at the forming cycle which forms a forming base by methods, such as slurry 
casting, the dryness process which dries the aforementioned forming base, the glazing process which 
applies'a cover coat on the aforementioned forming base, and the temperature of 1 100-1300 degrees C. 
(2) The base manufacture process which produces a base [ in which the mean particle diameter which 
performs grain refining of the ceramic industry raw material which makes a principal component Si02 
and aluminum 203, and is measured with a laser diffraction formula particle-size-analysis vessel is 1-20 
micrometers ] raw material, The process which forms a forming base by fabricating by methods, such as 
slurry casting, using the aforementioned base raw material. After performing the process dried if needed 
one by one, on the aforementioned forming base front face Na, Alkaline earth metal, such as alkali 
metal, such as K and Li, and calcium, Mg, Ba, The application process which applies the solution 
containing at least one sort of a compound with the dissolved water in fuel containing either of boron to 
a fi-ont face, the process to dry, the glazing process which applies a cover coat on the aforementioned 
forming base, and the process calcinated at the temperature of 1 1 00- 1 300 degrees C are performed. 
[0033] In the method of (1), a slurry cannot condense the compound with dissolved water in fuel easily 
as they are a carbonate, acetate, a sulfate, or a citrate, and although it is desirable, if a sulfate, a nitrate, a 
hydroxide, a metal complex, etc. are the alkali-metal salts of dissolved water in fuel, otherwise, it is 
usable. Moreover, in a dryness process, in order to move many alkali metal or alkaline earth metal by 
the surface section 4, it is desirable to perform processing which speeds up the moisture vapor rate from 
the surface section 4. As the concrete method, the method of passing warm air or cold blast, the method 
of irradiating the heat by source of the radiant heat like an infrared lamp, and microwave heating can be 
added, and the method of promoting dryness etc. can use suitably. 

[0034] dipping for which the method of application is generally used in the method of (2), brush coating, 
roller coating, and a trowel - although it is possible to use coating, an atomizer, a spray, etc., to the part 
which is hard to apply, an ultrasonic spraying method is desirable 

[0035] When pottery is produced by the method of of (1) and (2), at a baking process A test-piece 
Plastic solid with the width of face 30 which the amount of contraction of a longitudinal direction comes 
to be 7% or less at least, and produced even the process before dryness on the same conditions as 
pottery, a thickness [ 15 ], and a length of 260mm is supported by span 200mm. The amount of 
deflections when calcinating on the same baking conditions as pottery converts in the baking object 
thickness of 1 0mm fairly, and comes to be 20mm or less. 

[0036] Next, it explains to a detail further about some of words which come out on these specifications. 
After the surface section fabrication-dries and calcinates a base, it shows the range which can be 
analyzed from a front face by the surface-chemistry component-analysis devices (for example, 3270 
made from X-ray fluorescence equipment physical science electrical machinery etc.) currently generally 
used, and the range of it is usually several 10 micrometers in the thickness direction from a front face. 
Moreover, a base center section cuts a sintered compact in the thickness direction, and shows the part of 
a front face and a rear face which hits near a center mostly. 

[0037] A ceramic industry raw material points to the both sides of the raw material currently used as a 
usual **-ized simple ground raw material, and the raw material currently used as a refractories raw 
material. Here, **-ized simple ground raw materials are a pottery stone, a feldspar, silica, a mica, a 
kaolin, frog clay, kibushi clay, a dolomite, etc., and refractories raw materials are agalmatolite, a van 
soil shale, a chamotte, agalmatolite clay, fire clay, a flint clay, a bauxite, a magnesia clinker, etc. As for 
a **-ized simple ground raw material and a refractories raw material, using together is desirable. It is 
because it is easier than the case where a base is prepared by composition of only a **-ized simple 
ground raw material for the way where an alkali-metal oxide and alkaline-earth-metal oxide content 
made refractories raw materials, such as low agalmatolite and a chamotte raw material, use together to 
decrease the alkali-metal oxide and alkaline-earth-metal oxide in a base. 

[0038] An ultrasonic formula sprayer is an ultrasonic formula humidifier, an ultrasonic formula 
inhalator, etc. which are generally marketed, and it is important that-izing of the solution can be carried 
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out [ Myst ] where alkali metal or alkaline earth metal is included. The interior of the complicated 
configuration in what has constituted tube configurations, such as a trap, just because it is Myst, or a nm 
etc. can be permeated. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by tKe use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EXAMPLE 



[Example] Base preparation and the chemical composition of the example of this invention and the 
example of comparison, and a crystal mineral are shown in drawing 2 . The base manufacture method 
carried out wet grinding of what carried out weighing capacity of the predetermined raw material, and 
carried out optimum dose addition of the siHcate of soda as the water 35 section and a deflocculatant in 
the pot mill, and prepared the mean particle diameter to 6 micrometers. Here, as an alkali-metal salt 
contributed to surface precise-ization, since the cohesiveness of a raw material slurry called it the low 
most, the alkali-metal citrate was chosen and the lithium citrate, the sodium citrate, and the potassium 
citrate were used. Moreover, although it is the addition method of an alkali-metal salt, after carrying out 
grain refining only of the method and base raw material which are added by package simultaneously 
with base raw material, either of the method of back-adding an alkah-metal salt is appHcable. In 
addition, about the alkali-metal salt to add, it is not what was limited above, and otherwise, if a 
carbonate, a sulfate, acetate, a nitrate, a hydroxide, a metal complex, etc. are the alkali-metal salts of 
dissolved water in fuel, it is usable. Next, the raw material slurry was slushed into the plaster mold 
which can be fabricated in the predetermined configuration of the sample for physical-properties 
measurement, it unmolded after impression fabrication, and the test piece was fabricated- It calcmated 
by the heat curve which carries out it to 1000 degrees C with an electric furnace after a test piece cames 
out 24hr dryness at 40 degrees C, and carries out a temperature up to 1200 degrees C in 2 hours for 4 
hours and which is cooled naturally after 1-hour maintenance at 1200 degrees C. Here, in an example, 
since it is the sample base, 40-degree C regular dryness is altogether enough as the manifestation of an 
effect. However, a thing [ promoting the moisture vapor rate fi-om a front face about the part which is 
hard to dry like and by using cold blast, hot blast, infrared radiation, microwave, etc., in order to deposit 
alkali metal or alkaline earth metal mostly to the field which an alkali-metal sah or an alkaline-earth- 
metal salt wants to deposit ] according to claim 9 to 12 is desirable. 

[0040] Here, it is applicable, if it is the forming method in the state where moisture was otherwise 
contained at' the time of fabrication, such as extrusion molding, spinning lathe fabrication, and wet 
pressing, as a forming cycle, although slurry casting is raised to the example. Moreover, since an alkali- 
metal salt cannot be added, although the manufacture method according to claim 8 which carries out 
alkali-metal salt addition is inapplicable by dry pressing methods, such as powder press forming, it is 
possible to apply the manufacture method which applies an alkali-metal sah to the Plastic-solid surface 
section according to claim 14. 

[0041] Base flexural strength is the value measured by the phil4xl30mm test piece by the method ot 
bending three points on condition that span 100mm and crosshead speed 2.5 mm/min by the Shimazu 
autograph. 

[0042] Baking deformation supports the test piece (base in which it does not calcinate) with width of 
face 30, a thickness [ 15 ], and a length of 260mm, by span 200mm at the time of baking, and is the 
value \vhich measured the amount of deflections after baking, and the thickness of a test piece. Since the 
amount of deflections at this time is in inverse proportion to the square of the thickness of the test piece 
after baking, it makes deformation the amount of deflections converted when thickness was 10mm by 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



7/3/2003 



Page 2 of 3 



the following formula. ^ . . u i • % 

Amount measured- value xof baking deformation = deflections (thickness of test piece after baking) 
2/102[0043] The deformation at the time of reheating supports a test piece (baking base) with width of 
face of 25mm, a thickness [ of 5mm ], and a length of 230mm by two span 200m points, it carries out a 
temperature up to 1000 degrees C in 4 hours, and it carries out a temperature up to 1200 more degrees C 
in 2 hours, and after holding at 1200 degrees C for 1 hour, it makes the amount of deflections of the test 
piece when cooling naturally to a room temperature the deformation at the time of reheating. However, 
about the case where the thickness of a test piece is not 5mm, the amount of deflections makes the value 
amended since it was in inverse proportion to the thickness of a test piece the deformation at the time of 
reheating. The amendment method surveys deformation at the time of reheating by the test piece of two 
kinds of different thickness, computes n by the foUowmg formula, and calculates the deformation at the 
time of reheating in case the thickness of a test piece is 5mm further. 

deformation 2= deformation lx(l /thickness 2 of thickness) n deformation 1: - deformation deformation 
2: at the time of reheating by the test piece of thickness 1 - deformation n: at the time of reheating by 
the test piece of thickness 2 - the constant for amendment [0044] It substitutes for the base fracture 
surface as ink penetrances other than the surface section. After carrying out about the measuring method 
according to JISA5207, making a test piece with width of face 30, a thickness [ 15 ], and a length of 
130mm fracture, making the fracture surface immersed for 1 hour or more in a red ink solution (eosine 
Y solution of 1% of concentration) and wiping off ink, it is the value which measured the maximum 
osmosis size which permeated in the base. 

[0045] A surface section ink penetrance Width of face 30, thickness 15, the rear face of a test piece with 
a length of 130mm, So that red ink may not permeate the portion which precise-ization, such as a cross 
section, has not accomplished Paraffin, After carrying out filling by the resin etc., and the surface 
section makes it immersed for 1 hour or more in the red ink solution (eosine Y solution of 1% of 
concentration) of an amount immersed enough and wipes off ink, it is the value which measured the 
maximum osmosis size which fractured the sample and permeated in the base. 

[0046] The physical properties and chemical analysis of an example and the example of comparison are 
shown in drawing 3 . The example 1 of comparison is general **-ized simple ground composition, and 
since sintering is advancing completely, the fracture surface and the surface section of an ink penetrance 
are 0.1mm. However, it turns out that burning shrinkage and deformation show the biggest value. The 
example 2 of comparison is the composition which substituted for the feldspar with which many 
sintering-acid components are contained, and the dolomite from the example 1 of comparison to the 
kaolin. The amount of an alkali-metal oxide is 2 % of the weight or more, burning shrinkage and 
deformation are still large, and an ink penetrance is in the state where the water absorption from a front 
face cannot be prevented at all, in 8.0mm. The example 3 of comparison is the case where refractories 
raw materials, such as a chamotte, are used together, and is the preparation which decreased the amount 
of alkali-metal oxides of the base itself, and the amount of alkaline-earth-metal oxides as much as 
possible. In this case, 3.9%, a burning shrinkage is 4.3mm in deformation, and is quite small. However, 
since the alkali-metal salt is not added, especially, the alkaU-metal oxide content of the surface section 
does not become high, either, and cannot be attaining surface precise-ization. 

[0047] An example 1 adds an alkali-metal salt 0.4% in a total amount for the example 2 of comparison. 
In this base composition, the surface section alkali-metal oxide content indicates the high value to be 
5.2%, consequently precise-ization of the surface section can be attained, and the ink penetrance has 
become 0.1mm. However, the amount of the alkali-metal oxide of the base itself is 2 % of the weight or 
more, and has become height a little about burning shrinkage and deformation. An example 2 adds an 
alkali-metal salt 0.3% in a total amount for the example 3 of comparison. The alkah-metal oxide content 
of the surface section is high according to it. However, since it is about 3.8%, although the absorptivity 
from a front face is quite small rather than the example 3 of comparison, an ink penetrance is 3.5mm and 
is higher a little. 

[0048] An example 3 adds an alkali-metal salt 0.6%> in a total amount for the example 3 of companson. 
In spite of being very small with the burning shrinkage of 4.4%, and the deformation of 4.4mm, a 
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surface ink penetrance is 0.1mm. This is the result of vitrification of the surface section advancing, since 
the alkali-metal oxide content of the surface section was very high with 7.2%. An example 4 changes the 
addition ratio of an alkali-metal salt, and changes it to 0.4% in a total amount. Also with this addition, 
the alkali-metal oxide content of the surface section shows 6.8% and the high value, and has obtamed 
the good result by 0.2mm of ink penetrances. An example 5 makes [ more ] the inner Na20 component 
of an alkali-metal oxide base component in preparation of an example 2 than a K20 component. 
Although the whole burning shrinkage is almost changeless, surface precise metaplasia is improving and 
the ink penetrance has become 2.0mm. Moreover, although an example 6 makes aNa20 component 
increase further, about this, the ink penetrance has brought 0.5mm and a still better result. Thus it is 
possible to raise the effect of surface precise metaplasia also by selection of the alkah-metal oxide 
component as a sintering acid among the components which constitute a base. 
r00491 An example 7 slushes an example of comparison 3 composition slurry into a plaster mold, and 
brush coating of the sodium-citrate solution is carried out to a sample front face 20% after a sludge, and 
it is dried and calcinated. Moreover, an example 8 creates a sample by the same forming method as an 
example 7, and it carries out dipping for 1 minute into 20% potassium-citrate solution. Moreover, an 
example 9 creates a sample by the same forming method as an example 7, and sprays a sodium citrate on 
a sample front face for 10 minutes 20% by the ultrasonic spraying method. The alkali-metal content of 
the surface section became 5.7%, 6.8%, and 6.5%, respectively, and all ink penetrances have obtamed 
0 1mm and the good result. Moreover, other physical-properties values, such as a burning shnnkage, 
deformation, and flexural strength, show the example 3 of comparison, and the value practically equal 
The alkali-metal salt water solution shown in examples 7-9 is not limited to sodium-citrate solution and 
potassium-citrate solution, and even if they are which alkali-metal salt water solutions, such as a sulfate, 
acetate a hydroxide solution, and a complex solution, it gives the same effect, moreover - although it is 
the method of appUcation of the alkah-metal salt to a front face ~ others ~ an atomizer application a 
spray application, and a trowel ~ the same effect can be given also by methods, such as coating and 
roller coating 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the cross section of the common seat formula toilet bowl of the example of 1 operation 

composition concerning this invention. 

(a) The cross section of the cross direction of a seat formula toilet bowl 

(b) The enlarged view of a rim cross section 

[Drawing 2] Base preparation and the chemical composition of the example of this invention, and the 
example of comparison, a crystal mineral 

[Drawing 3] The physical properties and chemical analysis of an example given in drawing 2 , and the 
example of comparison 
[Description of Notations] 

1 ~ Base section 

2 ~ Cover coat layer 

3 ~ Base center section 

4 ~ Base surface section 
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DRAWINGS 




UABrffi <0») 0>*£:*:H 
[Drawing 2] 
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[Drawing 3] 
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trortf^if *«!lS^S:<tM-r6«iffiIi^XSt, Sfi 

t^.xs, !ej.ii(cj£;i:-cf9S-rsxss:i«i!>^rfofcm, 

a, Mg, Ba^ii:'<7?7/l-;!7y±«^^> 7}.^^Ol^Tn^^ 

)g?s^«ffi(cife*+5^*xa, ?^js-r.5xm. 

j^|5fl6±(:i«iil5:iiffi1-5SSI(iixm, ^fig-f^xmirtT 
^ J; ^ icr?>, r^Ji ^ (c^ff^wmxSlcJai/^TfiicJK* 

ffi^BtCNa, Li?'ii:'ro7/»-* y Ca, Mg, Ba^^f 

^*-r5^t(-<fcoT. ^®gi5co7/i'*y^msi^t:t)fig 

[0 0 2 21 /|s:M?^cD»i Ll/>^i1^^cJoV^-C^t, Bfjffi^ 



(0 0 2 31 UV^SfillcJol/^-Ctt, fltfi^ 

^^y^j^^ y^r:^Tf^7i>^h'm\'S.Mz'}^ti< i: t iS 

xsic Jo ft 5 5^<73tg^t;i- J; *) mm-^ h y y ^ 
10 0 2 4] *#?^(7)^^f*uv^Jg1t{c*5^^-Ctt, flffieai 

i^lS^ 1 ~ 2 0 M IT- t < fl 5 ~ 1 0 M niT-fc 

5J;9l--t-'5. JpiSi^^-g^si AtnitATlc?i:2>i:> iE» 

[00 2 5] L.V>^1lllwt3V^Ttt^ IftSfiS: 

■si%-t£.7 y ^JS^iSfc(i7''^* y ±S'&iRieSr8ESS 

[0 0 2 6 1 ;$:^?^<7^^f^tV^fi|fillC*5l/^T»i. WsSJSI 
fi!tlSlC*5»t5«l^?fl«tt. 1 1 0 0~ 1 3 0 O'C-Cfo 
1 1 0 01C~1 3 0 O'Ci'/^^lii^^a^ 

5^g-C-3 OMPaWiti'^^v HffliRgjgroTtl^^Sr* 
-f '5-i:^^^H6i:''^'5'^'''''S« ^figajgd^ 1 1 0 CCJ: 

[0 0 2 7] >|s:^0^</)Jf* LV^IIi^tlC*=i,>X«> fllB^ 

(0 0 2 81 ^^mn^t. Ll/^fil1tlC*3V^T(t, giltfifig 
fl^XSlCTli 3 0, W-h-l 5, 2 6 OmmW-r;^ h 
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V2 0 Omm-C'jt«pLT, ItS^t R-W^fife^i+T-^ 

, ^fiXxsBtro^^iEff^i:i4s|j>$ < 19 . ^mmm<o 

(0 0 2 91 ! 

v^T, I2ll^c£'iv^-c. siw-r^o *ii?^-c-ii. mm 

tp^gi5 3<73»fiKtt. ^r<0±fig5^<()m^j!i5, Si02 4 5 ~7 



0mfi%, Al203:2 5- 5 O: 



jgfig55-tL-C. Na20, K2O, Li2q*»^'i58¥;4^?jS(±'il 



0, MgO, BaO, BeOA>e>?iC5gfA' 



(:,'m\ti\.^'>fi< t iiin<r>mW^^^t\'. Na20, K2 



0, Li203S»6't-5»A»?5"#»iH)t 

* y &ja^{bifei73^,i:*5 2 

2O. K2O, Li207b^ib7i^il*^bS 



(0r/^* y^SKiktltCaO. M^O. BaO. BeO*»b'iC5» 

7^;t7 y ±m^mmm 



1 i»%KI±-t*^iT''CV>'5. 

2O3: 2 5 ~ 5 0 Mt%Xh 
X. Na20, K2O. lizOt^hfii)^ 



i-ttitcyti: < 1 1) 1 a 



js ~ 7 0 Al 



t ia<757^U7& y ^SK'fk'^S.t.f/XllCaO. MgO. Ba 
V ±m-&mt^^-^?^^ Na20, |K20. Li20:«^ lb ^tC 5?¥ 

tCaO, MgO. BaO, Be075^e.''i5«M>?5^^^i^7t'>''=C < ^ 

(0 0 3 01 01 ^\-<r>m^Rxf-im.<om 

^^l^^tJ««^SrfflV^T> * 1 4X ijs Ommi73r;^ ht'' 
i 13 1 0 Omm, d ^'-^y K;^ tT— K 2 . 5 in 

m/m i vx(omxz MM\m^\yt:.t^\^n^^f^^^ 



Ti-^mm. S$ 2 3 Ommror-;', 
(TJT';^ hf->^«r;^^<>2 0 0ii|jro2,#.T-^}#t, 10 



l/^Tx te 2 5 min> 
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[0 0 3 1 1 ±tfiN8SS(i, ;<fP^?ftlcJ:2'S¥5A. 
tSoT, ifcSSS, /hfll^. 

[0 0 3 2] Hi (OPiSJISCi 
(1) Si02, Al203^±eS$i- 

* y ^Jl, Ca. Mg, Ba^i t'^T 



JS^Xm, 1100~130 l|lCro?afi-C'^XSSrtT 

5, I 
(2) Si02, Al203S:^^i3 

1 ~2 0 /:xm-C-fe5^^ 

fete J; fig?l^-r -5 w t ic J; O kmm^i'^i^ir 5 xm 

^^-r•5S*xm^ KiS-t--5:- 
^^-rsxs^ff 5, 

[00 3 31 ( 1 ) ro^?tlcib 
-g-ifeitt, g^®«> 6£itE 



y Ca, Mg, BaTi 

a Sr-^tf 5:*® 
0~ 1 3 0 CCWtatT' 



(0 0 3 41 (2) ©:l?j£(c4'''''^> ^^^iS'^^ ~^ 



6<]lcffli/^'b^'Cv^?)f'^ s'fy^, D-7- 

[0 0 3 51 (1) , (2) 0;^ftr«^5:ft$l-r2) 

i45gfefi£»:®^ 1 0 mmtS S >--C 2 0 mmWTT-fc 5 
[0 0 3 61 ^IC. *:0^^'fli^lCttS-C < 5ig(7?»07l4C0 

[00 371 IS^^Wti. ffl^<73*g^bSSW,*^t UT 

nxv^s^f.:isKo^^**$1-o ^^x% <s^t:®ii*isi|sht 

PSB^. S^. Se. *:^-y^> 
[0 0 3 81 -«s:6*Jt-rf^^^g$J^x 

(0 0 3 91 

(USS^'ll ll2(C*^?«<73»ffi*«li:tkgJ^l<0^«illS^t 

tfisi-srff*u, 7K3 sntmmmt Lxmrny-'^^^ 
mmmu^L^'oi^sy hi^^'px'iR^m^ts w-i^^m.^ 

^^^s^yf-'^^, ^:nix^-^-Hy ^^v^*y 



(8) 



(c, ^Mm.. mm^. mskis.. im\\Lm. 

-C24hrK^Lfc«, H^rX-l 0 0 0X:a-C4B#rs1, 1 

2 oo'cs-c-2s#PBiT-#fiL, 1 2 0 oT^-e 1 i^rfl^sfei* 

^X4 0°C(O'^n^i^X-^^(D^m^+i^X-h^o fcfc' 
L, gJtUliV^SP^5i{-B8t-Ctt, SS*«9~12|Cia« 

ai^-l±/"cV^Blc>t4-LT. T/i';<7y#JR4fcl4T/i'* y ± 

[00 4 0] c r-c% iS.mT.nt LXii. mMm\cmm 

I 0 0 4 1 1 ^Jte*»f ^Sttx <(. 1 4 X 1 3 0 inm(Df- 
OOmin^ ^ Y7.\i—Y 2 . 5mm/min<0 

(0 0 4 21 g|^3S?i^S:(i> iti30, i?:;^^i5, fi$2 
V2 0 Omm-C5}#LT*3t. JSfiS^cOfciP^^ii: x;^ 

ft, ft^fHi^zi* 1 0mm(?5B#tcifeSLytfci5^1:5r^ 

oj?;^-) 2/io2 
10 0 4 3] ^rmm<r>W^y±\%. i|® 2 5 mm, 1?* 5 

mm, S$ 2 3 OmmWx;^ h f-^ 

2 0 0m<?5 2,fi-C5:^L, 1 0 0 0'C*T-4B#rfl1"C 
#ig.L, ^ibiCl 2 0 0'CST-2a*PBl-C-#fiL, 120 

tc L, h f— ^^COIi:;^^/)^ 5 mmlCT'^oT'/^'il'^^-D- 
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5= 



p'O. iH 3 0 , ff^ 1 

ifeii, *i3 0, ff^^^i 



^JfJi 2 =^JfJl: 1 X {M-h- 1 
^fl^S: 1 : 1 (O^r^ V fcf- r 

n : tSiEWfcftOS^ 
(0 0 4 41 «®gi5UI^O'C>|j 

s A 5 2 0 7 \c'mcx%m\^x'^ 

5 , fi^? 1 3 0 mm(73T-;^ h t" 
$r#-f>=^-^?S (igSl%<73^! 

(0 0 4 51 ^SSCf 
5, ft$ 1 3 Omm(75x;^ h t' 

Jg) rtlciWfPB'5a±SSI$-tt, jr V=3r?r«tSiofcm, 

[0 0 4 6] mz (c*^s^li:tfci|^^?||<^<^^4*3J;mt^5^ 

(i, ISWS, SSSPt'bO. lihmT-fcS, fcfc'L, ^ 

fiJcHx^fc itJ«^?f^Stt*t.^t ;3effiSr^ LXv^?> 1 
tblif^l 2 \t\mi^ 1 A-i?.^^«)^f'lfi£^A5#< ^ 

5. T/i';*7y^mib*^rol:/55 )^ 

8 . 0 mmX'«aD*»ib<?3®4'*^'^ m±X-^X^^fi 

<^i, 7/W;t/y±S^SK^k;W^?rffi:^iS'>$-a:fct^-^ 
SBunXfeU, A>/j:l9/h$< fcfcL, T/l-;!? 

[0 0 4 7] HJS^i 1 lltfcg^^sj ;^ (CT/L';* y ^Si^^rlS 
firX-O. 4X)S;(?DLfcitroX-fe5| r t0^it!lffifiS;X-(i, 



/u;!7 y^S®E{b«!i<75l:;i5 2i*°4a±X'fo'9, ^fiSlS 
m. ^^&*l::ol/^X(i, ^^Ssjl-Tioxv^^). »^£^^'l 

2 IS, vcMLmz\z.7j\^*'j^mi^i^&xo. z'mm 



^n(c/j:c-cifi<'io-cv>5i fcfc-u 3. s%m&x- 

[0 0 4 81 3 it. Mm 3 l^T/U* y &Jl*?r 

(i, SBSBor /w* U ^JRiSlp^***^ 7 . 2 % i: ^ 



(9) 



nmxi,mm^<o7J^fi y ^(ns^^tit&^^ft^^ 6.8% 

^K20fi£^^i9#< '-fct'^'^*'*- ^f|:©)^^iESs^ 

^jg^Dj^ji uT^oT/w* y4jSgS'ft:'^fiS:^''3iM^'-'t 
[0 0 4 9] Sffi^l 7 tt. tkif^i 3 mfi^iSm^^^SK- 

I 



7 1 plt7'<cfiS;Ji^:^?i-c-y- 
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^^^-C 2 0 % =^ ^Sf^ y ^ ^ ^ ^ I- 1 
ftd^-t^-e^S. 7%. 6. 8X, 6. SXtTiO, 

rz ^^'^(DT J^i^ 'J ^Wk&<omm:>5'&X'h^-ti^. 

t'om^^'^xtmmm^i^^^^i^*^'^'^^' 

[0 0 5 0] 

[iiffiwffi*''^tai^i 

(b) y i.S?fB<ofi£>=:® 

[?f#-ro^Wl 

2-ttE)i 

4- 



#5S¥l2-31906l 




(11) 



it#W¥l2-319061 



[iI2l 




(12) 



[1131 



Fa 




c5 


00 


cvl 


C3 


OD 
LO 


CO 
CO 

r- 


LO 
CO 


LO 


CO 




<=> 


cn 

CO 


CVJ 


C3 


cvl 


co 

CO 


CO 






CD 


CO 
CO 




CD 


CTJ 
CO 


UD 
CO 

\ — 


!-0 


CO 


m 




10 


cvl 


CO 




to 

LO 


r — 




uo 












CD 


00 

OD 
LO 


o> 
\ — 


CO 




m 


:^ 

CD 
06 


<z> 


CO 


00 


CD 




LO 

cri 


CO 
CO 




cn 


c5 






CD 


LO 

uri 

LO 


CO 

CD 
CO 


CVl 


uo 


CM 


10 

CO 




LO 


CM 




CO 

cri 
r— 


CO 
CO 


CO 


i 








CD 


CO 


CVJ 

cn 
1 — 


cvl 

LO 


CVI 


cn 
& 


«= -H 


cn 

CO 


cn 


CD 


10 

LO 


CVJ 

cri 
1 — 


CO 


cvl 


cvl 




CD 

CO i3 




1-0 
r-^ 




10 

06 

LO 


ao 


CO 


CO 
CN4 


M 


cr> 


CD 


00 


CV» 

C5 
CO 


CO 

CO 


CD 

CO 
1 — 


CO 
CD 

r— 


GO 

00 


CO 

CO 




m 

^ i 
s 


m 

m 

^ i 
)@ 




^ ' 

6«< 


Se 


ro 
O- 

z 

i 


jfi 

^ 2 

Si X 

[ ^ - 


^ <™ 


m ^ 



^#53^12-319061 

I 



! 



I 



